Context. Due to the short timescales involved and observational difficulties, our knowledge of the earliest phases of massive star formation remains incomplete. Aims. We aim to explore the physical conditions during the initial phases of high-mass star formation and to detect a genuine massive (mass M > 8 M ) protostar at an early evolutionary stage. Methods. We have launched a multi-wavelength study of young and massive star-forming regions that were identified by the ISOPHOT Serendipity Survey (ISOSS) performed with the ISO space telescope. The follow-up observations include ground-based near-infrared imaging and (sub)mm continuum and molecular line measurements (both single-dish and interferometric), as well as mid-to far-infrared measurements with the Spitzer Space Telescope. The combined spectrophotometric data are used to determine source temperatures T and masses M. Results. ISOSS J23053+5953 is a massive (M ∼ 900 M , luminosity L ∼ 2100 L ) and cold (T ∼ 17 K) star-forming region with two protostellar/protocluster candidates (T < ∼ 20 K and T ∼ 17.5 K, M ∼ 200 M each). The low temperatures are strongly confined by the spectrophotometric Spitzer data in the FIR. Interferometric observations reveal that the colder core (SMM2) has a mass of M = 26 M within a region of 8700 × 5600 AU and drives an outflow. It also shows signs of infall in both single-dish and interferometric measurements, and its luminosity can be explained by accretion. We also detect a large-scale jet that is traced by H 2 emission. Conclusions. The cold mm-core ISOSS J23053+5953 SMM2 is a promising candidate for a high-mass protostar in an early evolutionary stage and one of the few objects showing both infall signatures and jets as a sign of accretion.
Introduction
Recently, significant observational evidence has been found that the accretion scenario is also valid in the regime of high-mass star formation (Beltrán et al. 2006; Beuther et al. 2006; Beuther & Steinacker 2007; Puga et al. 2006; Keto & Wood 2006; Steinacker et al. 2006) . This poses the question of whether the initial conditions under which massive stars form are also comparable to low-mass star birth, i.e. are characterized by cold (T < 10 K) prestellar cores (Ward-Thompson 2002) . Several promising candidates for very young high-mass protostars have been discovered near more evolved luminous objects (Garay et al. 2004; Forbrich et al. 2004; Wu et al. 2005; Beuther et al. 2005) , but no clear example of a massive prestellar core is known so far.
We have used the 170 µm ISOPHOT Serendipity Survey (ISOSS) Bogun et al. 1996) carried out during the ISO mission (Kessler et al. 1996) to search for extremely young and massive star-forming regions. To explore the physical conditions in this unique sample of cold and massive star-forming regions and to search for possible highmass prestellar cores, we have launched a multi-wavelength follow-up survey (Krause et al. 2003; Birkmann et al. 2006) . The data include near-infrared imaging, single-dish and interferometric molecular-line and continuum observations in the (sub)millimeter regime, and mid-to far-infrared observations with the Spitzer Space Telescope. In this paper we present our findings on cold cores in the star-forming region ISOSS J23053+5953, placed towards the Cepheus molecular cloud complex at a distance of ∼3.5 kpc (Wouterloot et al. 1989 , and references therein). Jy was derived by two-dimensional Gaussian fitting of the source in the ISOSS scan map (ISOSS beam ≈ 90 FWHM) . A detailed description of the procedures is given by Krause (2003) and Stickel et al. (2004) .
Observations and data reduction
Sub-mm continuum jiggle maps at 850 µm and 450 µm were obtained with SCUBA (Holland et al. 1999) at the James Clerk Maxwell Telescope (JCMT) in May 2003 under good atmospheric transmission conditions (τ 850 µm ∼ 0.2). The photometric calibration is based on maps of Uranus acquired directly before the observations with an estimated accuracy of 20% at 450 µm and 12% at 850 µm. The FWHM beam size is 7.5 and 14.5 , respectively.
Near-infrared images in J, H, Ks, and in the ν = 1-0 S(1) line (λ = 2.122 µm) of molecular hydrogen have been obtained at the Calar Alto 3.5 m telescope with the two primefocus wide-field cameras Omega2000 (Baumeister et al. 2003) and OmegaPrime (Bizenberger et al. 1998 ). Omega2000 features a field of view (FOV) of 15.4 × 15.4 arcmin 2 with a pixel scale of 0.4496 pix −1 , while the FOV for OmegaPrime is 6.8 × 6.8 arcmin 2 with a pixel scale of ∼0.4 pix −1 . The exposure time in the broad band filters was 20 min each and 40 min for the narrow band filter. The exposures were dithered on source to allow for sky subtraction. Photometric calibration for J, H, and Ks is based on the 2MASS point source catalog.
The Spitzer (Werner et al. 2004 ) observations include IRAC (Fazio et al. 2004 ) imaging in all four photometric bands, MIPS (Rieke et al. 2004 ) imaging at 24 µm and 70 µm, and the MIPS spectral energy distribution (SED) mode. The total exposure times per pixel were 582.4 s (IRAC), 312.5 s (MIPS 24 µm), 226.5 s (MIPS 70 µm), and 2 × 189 s (MIPS SED, two positions). For all imaging observations we used the basic flux calibrated data (BCD) of the Spitzer Science Center (SSC) pipeline as the starting point for further data reduction and analysis. The MOPEX software (Makovoz & Marleau 2005 ) was used to perform cosmetic corrections and astrometric refinement. Final images were combined using scripts in IRAF. Photometry was done using aperture and PSF fitting and with the aperture corrections given in the IRAC data handbook and the SSC website 1 . The MIPS SED mode observations were calibrated to a spectrum of α Boo (Low et al. 2005 ) and the measured MIPS 70 µm fluxes. The photometric accuracy is estimated to 2% (IRAC), 5% (MIPS 24), and 10% (MIPS 70 and SED).
Molecular line measurements were obtained at the IRAM 30 m telescope and at the Heinrich Hertz Submillimeter Telescope (HHT). In addition we obtained interferometric data at the Plateau de Bure Interferometer (PdBI) at 3 mm and 1.3 mm. An overview of all molecular line and continuum observations presented in this paper is given in Table 1 . At the IRAM 30 m we used the single pixel A/D receivers with a spectral resolution of 40 kHz and a bandwidth of 80 MHz. In addition we carried out a sparse map in of HCO + (3-2) using the nine pixel Heterodyne Receiver Array (HERA, Schuster et al. 2004) in frequency-switching mode with the VESPA correlator. At the HHT, we used the SIS 345 GHz receiver for the CO(3-2) observations and the new 1 mm single-sideband JT receiver for the other lines. In all cases the two AOS backends with a bandwidth of 1 GHz and a nominal resolution of ∼920 kHz were 1 http://ssc.spitzer.caltech.edu/mips/apercorr/ used. We carried out on the fly maps for the CO transitions and pointed observations for the remaining lines. The PdBI observations made use of the facility receivers and backends with resolutions of 40 kHz (3 mm lines), 160 kHz (1 mm lines), and 2.5 MHz (continuum, 500 MHz bandwidth). Phase calibrators were 2200+420 and 0059+581, and additional amplitude calibrators were MWC349, 3C 84, 3C 273, 1928+738, 2037+511, and 0212+735. All radio data were reduced with the GILDAS 2 software.
Results

Maps and fluxes
The SCUBA sub-mm map of ISOSS J23053+5953 is shown in the left panel of Fig. 1 . Two cores are detected in addition to a more extended emission component. With a beam size of 14.5 at 850 µm the two cores are clearly separated but unresolved. At 450 µm however (beam size 7.5 ), the northeastern core (SMM1) appears extended while the southwestern core (SMM2) is unresolved. The separation between the centers of the two emission peaks is ≈17 with a position angle of PA = 50
• . The fluxes of the two cores were derived using the methods described by Sandell & Weintraub (2001) and are 12.8 ± 2.6 Jy and 1.65 ± 0.25 Jy for SMM1 and 10.3 ± 2.1 Jy and 1.51 ± 0.23 Jy for SMM2 at 450 and 850 µm, respectively. The flux of the entire region (aperture of 90 diameter) is 34 ± 7 Jy at 450 µm and 8.3 ± 1.2 Jy at 850 µm. The contamination of the the 850 µm continuum flux by CO(3-2) line emission deduced from our map obtained at the HHT is < ≈ 6%, well within the photometric errors.
At 70 µm (middle panel of Fig. 1 ), the two cores are just separated with the resolution provided by MIPS (∼18 FWHM). We used PSF fitting to derive fluxes of F 70 µm = 29.5 ± 3.0 Jy for SMM1 and F 70 µm = 11.7 ± 1.2 Jy for SMM2. The flux of the entire region, determined by aperture photometry, is F 70 µm = 44.7 ± 4.5 Jy. Thus the two cores contribute more than 90% of the total flux measured at 70 µm.
The central region of our deep MIPS 24 µm map is presented in the right panel of Fig. 1 . Six emission maxima are detected in the vicinity of the sub-mm cores, two being located near the peak of the thermal dust continuum emission observed at 450 µm. We derive a flux of F 24 µm = 0.77 ± 0.04 Jy for SMM1 and F 24 µm = 0.050 ± 0.004 Jy for SMM2. In addition to the point sources there is also a significant extended emission component. The flux of the entire region is determined to F 24 µm = 1.74 ± 0.09 Jy.
Dust temperature and masses
The derived SEDs for the two cores from 24 to 850 µm are shown in Fig. 2 . The observed flux is due to the thermal emission of dust in this wavelength regime. To determine the temperature of the dust and the total gas mass in the cores, we fitted two modified Planck components to the data. The Planck curves were modified using dust opacity values from Ossenkopf & Henning (1994) for dust with thick ice mantles (κ 850 = 1.0 cm 2 g −1 ). At long wavelengths, this corresponds to an emissivity index of β ∼ 1.8. For both cores the fit is in very good agreement with the spectrophotometric data.
Using a gas-to-dust ratio of 100, we find a mass of M ≈ 200 M for both cores, with the bulk of the material (>99%) being very cold (T d = 19.5 K for SMM1 and T d = 17.3 K for SMM2). The derived MIR to millimeter luminosities are L = 1000 L and L = 490 L for SMM1 and SMM2, respectively. We find M = 900 M and L = 2100 L for the entire region using the same approach as above and including the IRAS and ISOSS fluxes in the SED fit. The results are summarized in Table 2 .
Gas masses, temperatures, and densities
We used our C 18 O(2-1) map to get an independent estimate for the mass of the entire region. Large velocity gradient (LVG) simulations show that for 15 K ≤ T K ≤ 80 K and 10 3 cm −3 < ∼ n(H 2 ) < ∼ 10 6 cm −3 the dependence of total column density and the intensity of the C 18 O(2-1) line transition takes the simple form (Rohlfs & Wilson 2004, and references 
that the ratio of C 18 O to H 2 is 3.4 × 10 −7 (Wilson & Rood 1994) . The total cloud mass is calculated from our C 18 O data using the relation
where m H 2 is the mass of the hydrogen molecule, µ = 1.36 the increase in mass due to other elements (mostly helium), D the distance to the source, and Ω i the solid angle of the map pixels. We derive a total mass of M H 2 = 1000 ± 200 M . This is in very good agreement with the mass derived from the dust continuum emission. The low temperatures for the bulk of the material is supported by measurements of the (J, K) = (1,1) and (2,2) inversion transitions of ammonia (NH 3 ) by Wouterloot et al. (1988) . They found line emission at v LSR = −50.8 km s −1 and v LSR = −52.3 km s −1 and gas kinetic temperatures of T kin = 15.4 K and T kin = 14.8 K, respectively, in very good agreement with the dust temperatures derived by us.
We used the measured methanol transition lines to estimate the gas density towards the two cores (Leurini et al. 2004 ). The relevant lines were observed simultaneously within the same bandpass, therefore uncertainties in the absolute spectrophotometric calibration do not affect the results. The beam size (FWHM ∼ 31 ) is larger than the separation of the two cores, and the individual spectra have the same line ratios within the measurement errors. The ratio of the observed −E lines is log [T R (5 0 → 4 0 )/T R (5 −1 → 4 −1 )] = −0.56 ± 0.04 (see Table 3 ). Assuming a methanol abundance of N (CH 3 OH) /∆v = 10 14 cm −2 (km s −1 ) −1 , this corresponds to a spatial density of n(H 2 ) = (2 ± 1) × 10 6 cm −3 . There were no more methanol lines detected in the observed bandpass (upper limit of T MB ≤ 0.06 K, 3-σ). Mangum & Wootten (1993) used a spherical LVG model to show that the two observed formaldehyde transitions are a good tracer for gas kinetic temperatures T K < ∼ 50 K at densities n(H 2 ) > ∼ 10 5 cm −3 with only a weak dependence on density. Since both lines can be measured simultaneously within the same bandpass, uncertainties in the absolute spectrophotometric calibration do not affect the results. As for our methanol measurements, the spectra were averaged for both cores as they showed the same line ratios within the measurement uncertainties. The measured line intensities and integrated areas are summarized in Table 4 . Using the LVG model of Mangum & Wootten (1993) with N(para − H 2 CO)/∆v ≈ 10 13.5 cm −2 (km s −1 ) −1 , the line intensity ratio of T R (3 03 → 2 02 ) /T R (3 22 → 2 21 ) = 5.5 +0.8 −0.6 leads to a gas kinetic temperature of T K = 42 ± 10 K for a density of n(H 2 ) ≈ 2 × 10 6 cm −3 as inferred from our methanol data. Another temperature estimate was made using the velocity-integrated line ratios assuming local thermal equilibrium (LTE) and optically thin emission. With T R (3 03 → 2 02 )dv/ T R (3 22 → 2 21 )dv = 6.9 +0.8 −0.7 , we find T K = 35 ± 3 K, which is lower than the LVG result but well within the uncertainties. Both estimates give temperatures in good agreement with the warm dust components derived in the SED dust modeling. Due to the higher critical density of H 2 CO compared to NH 3 , the observed formaldehyde transitions trace the denser and thus warmer regions of the core.
High-resolution mapping
The PdBI continuum maps are shown in Fig. 3 . The beam sizes of 2.58 × 2.16 (PA = 78 • ) at 3.4 mm and 1.15 × 0.87 (PA = 75
• ) at 1.3 mm correspond to approximately 8250 AU and 3500 AU, respectively. SMM1 is extended at 3 mm and resolved into at least two, possibly three, compact objects at 1.3 mm (SMM1a through 1c). SMM2 appears point-like at 3 mm and is partly resolved at 1.3 mm, with a point source contributing 11 mJy and a Gaussian-like component with 34 mJy and a FWHM of 2.5 × 1.6 (PA = 84
• , corresponding to 8750 × 5600 AU at a distance of 3.5 kpc). The derived fluxes for the two cores and their components are summarized in Table 5 .
From our SED fit presented in Fig. 2 , we determine the fluxes that one would expect for the cores at 1.3 mm and 3.4 mm, based on the fitted Planck components and the dust opacity values at the wavelengths of interest. These fluxes are also presented in Table 5 . The total interferometric flux of SMM1 at 1.3 mm is only 6.3% of the flux estimated from single-dish obervations whereas the interferometric flux for SMM2 is 12.5% expected from a single-dish measurement. This is probably due to the fact that structures larger than ≈1/4 of the primary beam size are filtered out by the interferometer (Stanimirovic 2002) . With the larger 3 mm beam about 40 to 60% of the expected fluxes are recovered. Table 5 also shows the masses of the cores and their components derived from the interferometric 1.3 mm fluxes, assuming the dust temperatures as found by the fits to the singledish photometry.
Gas kinematics
There is a possible outflow originating from SMM2 detected in the interferometric CO(2-1) map (see Fig. 3 ). We derive the outflow mass M f = 4.6 M , mechanical momentum P f = 40 M km s −1 , and kinetic energy E kin = 210 M km 2 s −2 using the methods described in Henning et al. (2000a,b) , using Eq. (1) with an H 2 column density N(H 2 )(cm −2 ) = 3 × 10 20 T MB dv (Osterloh et al. 1997) and applying a correction factor of f (i) = 2.9 to account for the effects of the unknown inclination angle i of the outflow (Henning & Launhardt 1998) .
We have obtained single-dish spectra of the HCO + (3-2) and H 13 CO + (3-2) line towards both cores (Fig. 4) . In each case, a red-shifted self absorption profile in the optically thick HCO + line compared to the optically thin H 13 CO + line is observed, indicating infall motion of the gas (Choi 2002 ). The emission from the two cores is separated with the beam size of approximately 9.5 , suggesting that both sub-mm cores are currently collapsing. The spectrum of the HCO + (1-0) line measured with the PdBI towards the compact mm-core SMM2 is presented in Fig. 5 , showing a very strong red-shifted self absorption with only the blue part of the line remaining. This suggests infall motion at scales of ∼8500 AU, the beam size of the 3 mm measurements. For SMM1, the infall profile observed in the single-dish data is not reproduced in the interferometric HCO + (1-0) spectra.
Active star formation
The IRAC and NIR images of ISOSS J23053+5953 are presented in Fig. 6 . They show several young stellar objects and outflows traced by the emission of shocked molecular hydrogen. Although a detailed classification of all individual YSOs and a characterization of the jets is beyond the scope of this paper, we note the pronounced bipolar jet in the western part of the image that is probably driven by the young stellar object at RA (2000) = 23 h 05 m 18. s 3, Dec (2000) = +59
• 54 05 ). This structure has a projected length of about 2 pc and is observed in the NIR, as well as in the 4.5 µm band with IRAC. The images support the Fig. 4 . Spectra of H (13) CO + (3-2) measured towards SMM1 and SMM2. The HCO + (3-2) spectrum of SMM1 and SMM2 were shifted by 3 K and 1 K, respectively. The grey line is a Gaussian fit to the optically thin H 13 CO + (3-2) emission. The dashed vertical line shows the derived central velocity v LSR = −52.127 ± 0.095 km s −1 . Both cores show a red-shifted self absorption feature in the optically thick HCO + (3-2) line with respect to the averaged H 13 CO + (3-2) emission.
finding that SMM1 is more evolved than SMM2 based on the number of YSOs detected in the infrared.
Discussion
Although a warm (T warm ∼ 50 K) dust compoment is needed to fit the observed 24 µm fluxes of ISOSS J23053+5953 SMM1 and SMM2 well, we note that the bulk of the material in the two detected massive (M ∼ 200 M ) cores has low (T < 20 K) temperatures. The SEDs contain spectrophotometric data in the FIR with comparable resolution to the sub-mm data. This allows to determine accurate temperatures and masses in contrast to cases where there is no data available in the Wien part of the spectrum.
While both cores show signs of infall in single-dish measurements of HCO + (3-2), SMM1 is resolved into three compact components with the PdBI in the 1.3 mm continuum (beam of ∼1 ). Therefore it is not unambiguous whether the observed line profile is due to infall or to the superposition of several velocity components. The presence of several luminous infrared sources in its vicinity suggests that this core is further evolved and a site of active star formation.
The massive protostellar core candidate SMM2
In contrast to SMM1, the object SMM2 is a promising candidate for an extremely young high-mass protostellar core. It can be described by a compact mm-core plus a Gaussian component with R maj = 4400 AU and R min = 2800 AU. The mass inside this radius is M = 26 M . If one assumes an oblate ellipsoid with the given radii as its geometry, this mass results in a spatial density of n(H 2 ) = 1.5 × 10 7 cm −3 . The column density at the peak position (F 1.3 mm = 17 mJy beam −1 ) is N(H 2 ) = 1.3 × 10 24 cm −2 . This core also shows infall in both the single-dish and interferometric line data. The red wing is of the HCO + (1-0) line emission is fully suppressed, and we interpret this as the result of infalling gas. The much stronger absorption compared to the HCO + (3-2) line emission is most probably due to the lower critical density of HCO + (1-0). SMM2 also drives an outflow traced in CO(2-1) observed with the PdBI. The derived mass and momentum for this outflow are low considering the high mass of the driving source, but one has to take into account that the interferometer filters out large scales and thus does not allow the entire line flux to be reconstructed (Choi et al. 2004) .
There is an infrared source detected in the H, Ks, and all four IRAC bands with a separation of 0.4 to SMM2. Considering the astrometric accuracy of our NIR images (∼0.1 rms) and the PdBI observations (∼0.15 rms), this source is located more than 2-σ away from the mm-core but could be the counterpart of SMM2. Assuming an early B-type star, the observed H-K color of 2.22 mag implies a visual extinction of A V ≈ 37 mag (Rieke & Lebofsky 1985) . The dereddened SED is well-matched by a Kurucz (1979) model for a B2.5V star (T eff = 20 000 K, log (g) = 4.0) at a distance of 3.5 kpc, apart from excess emission observed in the 5.8 and 8 µm IRAC bands.
The column density of N(H 2 ) = 1.3 × 10 24 cm −2 measured towards SMM2, however, corresponds to an extinction of A V ∼ 350 mag in the center of the core, if one assumes a spherical density distribution and a dust-to-gas ratio of N H /A V = 1.87 × 10 21 cm −2 mag −1 (Savage & Mathis 1979) . The derived extinction of only A V = 37.1 mag would then require a donut or disklike gas and dust distribution, with a relatively free cone that is seen towards the center of the core. Yet a B2.5V star would have a luminosity of L ∼ 2100 L (de Jager & Nieuwenhuijzen 1987), inconsistent with the observed MIR-to-mm luminosity of SMM2.
Another explanation for the observed MIR excess of the counterpart candidate would be the flux originating in a disk around a T Tauri like object. Using the relationships of Carpenter et al. (1993) , log (M) = −0.24M K + 0.24, and log (M) = −0.25M H + 0.44, we derived an extinction of A V ∼ 23 mag and a mass of M ∼ 1.2 M . Such a YSO would have a luminosity of L < ∼ 6 L (Calvet et al. 2004 ) and cannot explain the observed luminosity of 480 L of SMM2.
We therefore conclude (i) that the NIR source near the center of SMM2 is not the counterpart of a central object, but rather a low-to intermediate mass YSO located at the outer rim of the mm-core, and (ii) that its vicinity to the latter one is only a projection effect. But if the observed luminosity is not generated by a main sequence star or an evolved YSO, what is its origin? Possibilities are external heating from the interstellar radiation field and the nearby YSOs, accretion luminosity of an embedded protostar, or a combination of both. The observed blue-skewed HCO + spectra indicate infall motion towards the core center. During the early phases, the total luminosity of an emerging protostar is mainly due to accretion and depends on the accretion rateṀ * (Palla & Stahler 1992) . In particular, the accretion luminosity is
where G is the gravitational constant, M * the mass of the protostar, R * its radius,Ṁ * the accretion rate, and f acc ≈ 0.5 a factor that accounts for energy used to drive an outflow. However, the mass of the protostar, its radius, and the accretion rate are all time dependent. Using the models for massive protostar evolution by McKee & Tan (2003) , we find that the observed luminosity, core mass, and surface density Σ ≈ 6 g cm −2 correspond to a massive molecular core with an emerging protostar.
To further characterize the protostellar core and its central source, we compared the observed SED with the results of twodimensional radiative transfer simulations by Robitaille et al. (2006) . They recently used the Monte-Carlo-code by Whitney et al. (2003) to compute the SEDs for more than 20 000 young stellar objects at different inclinations of the disk and envelope cavity. The measured energy distribution of SMM2 only fits the model with the ID 3000552 resonably well (see Fig. 7 ). According to this model, the central source is a very young (t ∼ 5000 yr) and accreting protostar with an actual mass of . Left: color composite image created from the four IRAC channels with 3.6, 4.5, 5.8, and 8 µm mapped to blue, green, orange, and red, respectively. The white contours show the 450 µm continuum emission as in Fig. 1 . Right: color composite image created from our near-infrared data with J, H, Ks, and H 2 (λ = 2.122 µm) mapped to blue, green, red, and green. The white box denotes the position of SMM2 as derived from PdBI interferometry, and the white contours show the 3 mm continuum in steps of 0.6 mJy/beam. M * ∼ 4.6 M , a radius of R * ∼ 33 R , and effective surface temperature of T eff ∼ 4200 K. The infall rate of the envelope iṡ M core = 2.1 × 10 −3 M yr −1 and high enough to suggest the further growth of the central source. The infall rate is about a factor of two higher than the observed outflow rate, if one assumes a dynamical flow age of t dyn ≈ 5000 yr, equal to the age of the protostar for the best fitting model.
To assess the quality of this result, we compared the derived parameters to those of the ten next best-fitting models. In all cases the mass of the protostar was M * ≥ 4 M and the age less than 3.6 × 10 4 yr. This supports the finding that SMM2 is indeed a very young protostellar core.
Summary
We have identified a massive protostellar core in the star-forming region ISOSS J23053+5953 using ground and Spitzer based follow-up observations. This core has a mass of M ∼ 200 M and a temperature of T ∼ 17 K and shows signs of infall in both single-dish and interferometric measurements. The luminosity of this object (L = 490 L ) and its SED can be explained by the presence of a very young accreting protostar embedded in a massive envelope.
